The aim of this pictorial essay is to review the spectrum of fat-containing liver lesions and their characterisation on magnetic resonance imaging with focus on the radiological features that aid in the differential diagnoses. Fat-containing liver lesions comprise a heterogeneous group of tumours with variable imaging findings. Magnetic resonance imaging clearly displays the micro-and macroscopic fat components of the lesions and other characteristic features that are helpful tools to make the differential diagnosis.
smooth muscle and blood vessels. Characteristic features include the presence of fat and prominent central vessels. Fat-rich angiomyolipomas show high signal intensity on T1-weighted images and a significant signal drop on fatsaturated images. Their enhancement occurs later than does that of hepatocellular carcinomas. Unlike the fatty components of hepatocellular carcinomas, those of angiomyolipomas are well vascularised and enhance early (12) (13) (14) , as depicted in Figure 1 . The differential diagnosis of an angiomyolipoma typically includes lipomas, hepatocellular adenomas, hepatocellular carcinomas, sarcomas and metastatic neoplasias (13) .
Lipoma
Hepatic lipomas are extremely rare. They consist of mature adipose tissue and appear as homogenous fatty lesions on MRI. Hepatic lipomas show high signal intensity on T1-weighted images and a significant signal drop on fat-saturated images, without enhancement (12, 14) , as shown in Figure 1 .
Pericaval fat
The localised collection of fat posterior to the inferior vena cava is a normal variant that mimics a fat-containing lesion on cross-sectional images. Pericaval fat collections are rare incidental findings that are frequently associated
INTRODUCTION
The increasing use of imaging examinations for abdominal evaluation and recent technical advances in radiology have led to an increase in the number of liver lesions detected. The evaluation of the liver by imaging methods has been the subject of a series of recent publications in the radiology literature of Brazil . Most liver lesions are benign and can be diagnosed on the basis of their imaging characteristics (11) . This pictorial essay reviews the characteristics of fatcontaining liver lesions on magnetic resonance imaging (MRI), with or without gradient-recalled echo (GRE) sequences. We highlight the patterns of fat components that aid in the various differential diagnoses.
LIVER LESIONS CONTAINING MACROSCOPIC FAT

Angiomyolipoma
Angiomyolipomas are rare benign mesenchymal tumours. These lesions exhibit variable signal intensity on MRI because they contain different amounts of fat, with chronic liver disease. Their differential diagnosis includes inferior vena cava thrombi and tumours (14, 15) .
Pseudolipoma of Glisson's capsule
Pseudolipomas of Glisson's capsule are encapsulated lesions that contain degenerated fat. Serosal metastases and fibrosing subcapsular necrotic nodules are considered in the differential diagnosis. On MRI, these pseudolipomas appear as well-circumscribed nodules on the liver capsule, with fatty or soft-tissue centres (14, 16) , as can be seen in Figure 2 .
Liposarcoma
Liposarcomas are rare mesenchymal malignant tumours that account for 15% of all sarcomas. Primary or metastatic liver liposarcomas are extremely rare. They appear as fatty heterogeneous, lobulated, infiltrating masses with areas of haemorrhage and necrosis (12, 14) .
Metastases
Metastases have the same histology as primary neoplasms. Fat-containing primary tumours such as teratomas, liposarcomas, Wilms' tumours and renal cell carcinomas can metastasise fat-containing lesions to the liver (12, 14) , as depicted in Figure 3 .
Hepatic teratoma
Hepatic teratomas are benign, heterogeneous, encapsulated tumours formed by parts of all three germ cell layers. These lesions are frequently cystic and contain fat, hair, protein-rich debris and calcifications. On MRI, hepatic teratomas are well-circumscribed and heterogeneous, and they can be recognised by the identification of fat, fluid and calcifications. Most hepatic teratomas represent intraperitoneal or retroperitoneal teratomas that have spread to the liver (14) .
LIVER LESIONS CONTAINING MICROSCOPIC FAT
Focal hepatic steatosis
Focal hepatic steatosis can appear as a nodule, which leads to the consideration of other focal lesions in the differential diagnosis. Focal fat deposition occurs preferentially in the posterior aspect of segment IV, adjacent to the falciform ligament and along the gallbladder fossa. The lesions are characterised by geographic borders and lack a mass effect; vessels and biliary ducts traverse the area without deviation. On in-phase images, they are iso-to hyperintense with a signal drop on out-of-phase images and enhancement equal to that of the surrounding liver.
As illustrated in Figures 4 and 5 , multifocal steatoses must be differentiated from metastatic diseases (12, 14) .
Hepatic adenoma
Hepatic adenomas are benign, encapsulated lesions that occur in healthy young women and are strongly related to the use of oral contraceptives. Anabolic steroid use and glycogen storage disease are also risk factors. Adenomas can bleed or rupture and have a small risk of malignant transformation. Large or multiple lesions, subcapsular location and pregnancy increase the risk of bleeding. Hepatic adenomas are well-circumscribed lesions. They are typically slightly hyperintense on T2-weighted images and iso-to hyperintense on T1-weighted images, with arterial enhancement and washout. Out-of-phase images show signal loss in the fatty component. The main differential diagnosis is focal nodular hyperplasia (11,12,14) .
Focal nodular hyperplasia
Focal nodular hyperplasias are the second most common benign liver lesions. They occur most commonly in healthy young women, although their relationship with oral contraceptive use is not as well-established as is that of adenomas. The presence of fat is uncommon in focal nodular hyperplasias and usually associated with hepatic steatosis. Focal nodular hyperplasias appear as iso-to hypointense nodules on T1-weighted images and iso-to hyperintense nodules on T2-weighted images, similar to the surrounding parenchyma. The nodules enhance homogeneously in the arterial phase and show enhancement similar to the surrounding liver in the portal phase. A central scar, composed of deformed biliary ducts, blood vessels and inflammatory cells, is characteristically present. The scar is hyperintense on T2-weighted images and hypointense on T1-weighted images ( Figure 6 ). In addition, the scar does not enhance in the arterial phase but does enhance in the equilibrium phase. The central scar can be absent, especially on small lesions. In such cases, retention of hepatobiliary contrast agents can be diagnostic (11,12,14,17) .
Steatotic regenerative nodules
Regenerative nodules are the most common nodules in cirrhotic livers. They are usually small, numerous and diffusely distributed throughout the parenchyma. Such nodules can contain fat and show high signal intensity on in-phase images and signal loss on out-of-phase images (18) , as illustrated in Figure 7 .
Hepatocellular carcinomas
Hepatocellular carcinomas are the most common malignant lesions in cirrhotic livers. They usually show variable signal intensity on T1-weighted images and are hyperintense on T2-weighted images (Figure 8 ). Hepatocellular carcinomas enhance in the arterial phase and have washout in the delayed phases. Pseudocapsule enhancement is characteristic in the equilibrium phase. The fatty components of hepatocellular carcinomas are visible on MRI as a signal drop in fat-suppressed techniques and do not enhance as much as the rest of the lesion (11,12,14,18) .
CONCLUSION
Fat-containing liver lesions constitute a heterogeneous group of tumours. Careful evaluation of the clinical history, together with the MRI findings, will facilitate the differential diagnoses of these lesions. 
